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Non-Technical Summary
In recent years, economic research has pointed out that self-control is a highly relevant concept for the study of household financial behavior. A number of studies find strong relationship between measures of self-control on the one hand and low saving rates or over-indebtedness of households on the other. These studies define self-control as the ability to resist temptation and provide theoretical justification and empirical evidence for its importance.
In this paper we employ a more comprehensive definition of self-control than the one usually used in the literature. This definition (proposed by psychology Professor Roy Baumeister) puts forward the idea that the strength of self-control depends crucially on three fundamental behavioral characteristics, referred to as ingredients of self-control. They consist of the ability for goal-setting, monitoring and commitment to earlier set goals. The theory suggests that strong self-control is exhibited by people who set long-term goals (e.g. lose 10kg of body weight), keep track of the relevant behavior (e.g. regularly measure their weight and calorie intake), and have the ability to commit to earlier set goals (e.g. resist a more delicious meal that would jeopardize their effort). Importantly, failure of any of the three ingredients causes selfcontrol to fail.
We ask what the relationship between self-control failure and measures of household wealth is. To address this question, we use the Health and Retirement Survey, a standard dataset of US households aged 50 and above, which provides wealth information and a wide range of important household characteristics like age, education, health status, income etc. Crucially, the survey contains questions that allow us to measure all three ingredients of self-control and construct an overall measure of self-control failure.
Our findings, in line with existing studies, suggest that households that exhibit self-control failure have disproportionately low net worth. This result is present for a wide range of the wealth distribution but is stronger for more affluent households. Furthermore, self-control failure is strongly associated with lower levels of liquid, financial wealth, whereas the results on illiquid, real wealth are much weaker. This is compatible with the idea that conspicuous consumption is more likely to be financed by liquid than by illiquid wealth. Furthermore, we find a positive relationship between self-control failure and the probability of facing financial distress. Finally, we show that each individual ingredient of self-control, i.e. goal-setting, monitoring, and commitment, contributes quantitatively to this result.
Treating self-control as the result of these ingredients could leave room for enhancement, through appropriate financial literacy and related initiatives. In any case, it provides additional justification for existing policies: Financial education is important, not only because learning how to plan is necessary to quantify the goals of the household, but also because a household with a plan is less likely to act impulsively. Likewise, providing adequate financial information is important, not only for misinformed households to avoid mistakes, but also because an informed household exhibits more self-control. Finally, devices like automated transfers to savings accounts are not only simplifying the execution of a decision, but also represent a valuable tool for households to commit to their plans, against their impulses.
Introduction
In models of economic theory, self-control problems have been formulated as stemming from dynamic inconsistency in preferences, formally modeled by modifying the discount factor to generate a disproportionately higher discounting of the most recent future (see e.g. Laibson, 1997) .
1 An alternative modeling approach of self-control, adopted by Pessendorfer (2001, 2004) , has been to introduce temptation, defined as individual's urge for current consumption, into the consumer's objective function. Furthermore, Thaler and Sherfin (1981) have introduced the dual-self models of self control, in which they treat the self as being a farsighted planner and a myopic doer at the same time. The results of this strand of the literature suggest that lack of self-control can explain high levels of credit card borrowing and of consumer credit.
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The empirical literature corroborates the theoretical findings by showing that self-control problems are associated with low levels of individuals' wealth accumulation (e.g. Ameriks et al., 2007) , as well as high levels of financial indebtedness (e.g. Gathergood, 2012) . However, despite the potential significance of self-control for households' financial well-being, as evident from theoretical and empirical studies, its measurement remains an open issue, as discussed in more detail later. The purpose of this paper is to contribute to this debate by introducing a self-control measure that can be incorporated in population-wide surveys and closely follows the literature in psychology.
Our study is motivated by a psychology theory, which was first introduced in Baumeister and Heatherton (1996) and then applied to consumer behavior in Baumeister (2002) . It proposes that the strength of self-control depends crucially on three, more primitive, behavioral characteristics, referred to as ingredients of self-control : the ability for goal-setting, monitoring, and commitment to earlier set goals. This theory suggests that strong self-control is exhibited by people who set long-term goals (e.g. lose 10kg of body weight), keep track of the relevant behavior (e.g. regularly measure their weight or calorie intake), and have the ability to commit to earlier set goals (e.g.
resist a more delicious meal that would jeopardize the effort). Importantly, as Baumeister (2002) argues, in order for self-control to be preserved all three ingredients have to be at play at the same time.
In this study we construct a self-control failure measure, which is grounded on the abovementioned theory and which takes all three constituents of self-control into account. The novelty of this measure is that it brings in two additional personality characteristics, i.e. planning and monitoring, that are potentially amenable to manipulation through policy initiatives (such as a financial literacy initiative). We empirically examine if self-control failure, measured in this way, matters for households' wealth level in general, as well as if it increases the probability of households facing financially distressful situations. Finally, we shed light on the extent that each individual ingredient contributes quantitatively to our results.
The way self-control is measured as a factor determining household's wealth depends on the definition employed, as well as on the dataset available. In the literature that uses micro-data from population representative household datasets, self-control has often been measured using proxy measures such as drinking and smoking (e.g. Bertaut et al., 2006) . These measures can be highly correlated to consumption related self-control, but they still introduce measurement error since curing the symptom (smoking) may mask the disease (self-control failure), making the symptom (smoking) a noisy proxy. More importantly, they measure behavior that isn't related to financial decision making such that even if it were to be influenced (e.g. by helping people to give up smoking), this would not have an effect on households' financial wealth. Moreover, researchers have measured self-control in the laboratory. Probably the most famous experiment measuring self-control in this kind of setup is the one of Mischel et al. (1972) . In contrast to the studies mentioned above, we use the 2010 wave of the Health and Retirement Study (HRS) dataset, a representative sample of the US households that have at least one member aged above 50. In order to measure the self-control failure ingredients, we use the 3 Walter Mischel designed the famous "Stanford marshmallow experiment," in which children were offered a choice between one small reward vs. two small rewards if they were able to delay gratification. In follow up studies, researchers have found that those children who were more patient had better life-outcomes, such as higher SAT-scores, better educational attainment, etc.
3
"Life-style Questionnaire," answered by one third of the surveyed sample. The questionnaire supplements the prolific standard HRS study with rich information on psycho-social variables.
Compared to studies using self-control proxies, the advantage of our approach is that we adopt a refined measure of self-control, that unveils elements of human behavior that could potentially be influenced. Furthermore, compared to existing studies focusing on experimental data, the advantage of using population-wide data is that it allows us to control for a large set of demographic, financial and behavioral characteristics of households and estimate the relationship that exists between self-control failure and households' wealth accumulation over and above standard wealth determinants.
A paper closely related to ours is Gathergood (2012) , which examines the relationship between self-control, financial literacy and over-indebtedness among UK consumers. Another related study is McCarthy (2011), which examines the relationship of a certain set of behavioral traits, such as self-control strength, patience, and planning on the households' ability to stay out of financial trouble. The difference between these papers and ours, apart from the somewhat different focus, is that they measure self-control merely as impulsive behavior and/or inability to make plans ahead. The definition we employ is more comprehensive, including theirs as some of its ingredients. Furthermore, we aggregate those ingredients to a single measure in a non-linear way that is consistent with psychology theory.
Our main findings can be summarized as follows. Households that exhibit self-control failure have disproportionately low net worth. Furthermore, when we disaggregate net worth to net financial and real wealth, we find a negative relationship between self-control failure and net financial wealth, whereas the relationship to net real wealth is not significant. Using quantile regressions, we establish that the results hold for a wide range of the wealth distribution, with the ones above the median being stronger. In addition, we measure the probability of a household facing financial distress and we find statistically significant positive relationship between selfcontrol failure and the probability of facing financial distress. Finally, we find that all the individual self-control ingredients quantitatively contribute to the mentioned results.
The rest of the paper is organized as follows. The following two sections describe in more detail the ingredients of self-control, as well as the way we measure them in the data. Section 4 describes the econometric specification. Section 5 discusses the findings. Section 6 presents the 4 robustness checks. Finally, section 7 contains our concluding remarks.
Self-control failure
In two influential papers, Baumeister (2002) and Baumeister et al. (1994) , have established that self-control depends on three main behavioral characteristics that they call self-control ingredients: conflicting and unclear goals (standards), inadequate monitoring of one own's behavior, and lack of capacity to change one own's behavior. Each one of these ingredients can potentially render self-control defective. In what follows we explain each of these three ingredients that lead to self-control failure in more detail and provide an example of households' financial behavior that corresponds to the ingredient in question.
Standards. Standards refer to the ability of people to plan things ahead, to set goals, norms, and ideals for their own behavior. In this respect people can display either far-sighted or myopic behavior. 4 An example of household's goal setting behavior may be the objective of buying a house and thus saving for a down-payment. As Baumeister (2002) Monitoring. Monitoring refers to the ability to observe/follow/keep track of the relevant behavior. In terms of financial behavior and decision making, monitoring would imply systematically following how the household's financial resources are allocated. If people don't pay attention to "where their money goes," they would be more likely to spend on unnecessary purchases (even if their budget is tight) and thus they would be less likely to save. This would hinder the achievement of their preset goal (e.g. buying the house/saving for the down-payment).
Commitment. Commitment refers to one's ability to maintain attention and focus on preset goals in a face of temptation. In the situation when the individual has decided to buy a house and has also monitored her spending behavior, the crucial question is whether she would be capable of resisting whatever unnecessary purchasing temptations might arise until she has saved enough for the down-payment. As Baumeister (2002) points out, there are three theories that could explain the ability to override incipient responses, which treat the self as a (i) limited resource, (ii) process that can be learned, or (iii) skill. Consideration of these theories is beyond the scope of our paper. Instead, we rely on a self-assessed variable evaluating the commitment of the individual to earlier set goals, as opposed to a deviation from them.
As the theory suggests, all three ingredients of self-control have to be at play at the same time such that self-control doesn't fail. Namely, if either one of the three components fails, the others are useless without it. This is the definition of self-control failure that we use in our study.
Lastly, it is important to mention that the main channel that we consider, through which self-control failure can affect households' wealth, is consumption. As Baumeister (2002) that we use to measure the three aspects of self-control 6 . Since only one third of the overall HRS respondents participate in the "Lifestyle Questionnaire," the sample size shrinks to 4, 102 households in total.
We identify three statements in the dataset that correspond to the ingredients of self-control discussed. The statements used in measuring self-control failure are as follows:
• Goal setting: "I live one day at a time and don't really think about the future."
This statement determines people's ability to establish future goals/standards. It is formulated in a way that focuses on one's tendency to be myopic when making decisions, which is the counterpart of being far-sighted. Therefore this variable is given a negative sign with the following interpretation: the more myopic (in decision making) the person is, the less likely he is to set long-term goals for himself. The "Lifestyle Questionnaire" respondents are asked to rate their behavior on the scale of (i) strongly disagree, (ii) somewhat disagree, (iii) slightly disagree, (iv) slightly agree, (v) somewhat agree, to (vi) strongly agree. In figure 1 we present the sample distribution of goal setting ability (upper-left graph) using survey population weights. The median household slightly disagrees with the above statement. Figure 2 plots the relation between goal setting ability and average values of the financial variables that we consider, namely net total wealth, net financial wealth, and net real wealth. All three indicators of wealth correlate negatively with the statement above, implying that lower goal-setting ability results in lower wealth accumulation. For example, the average wealth of those who strongly agree with the lack of goal-setting statement is 58% lower than that of those who strongly disagree. Average financial and real wealth are 64% and 55% lower respectively.
• Monitoring: "I keep close track of where my money goes."
This statement measures how carefully the household monitors the allocations of its financial resources. Participants in the questionnaire rate their behavior on the same scale from (i) to (vi). In figure 1 , the sample distribution of households' monitoring ability (upper right graph) 6 The 2010 wave of HRS also includes a special module on personality, where a subset of the respondents are asked questions related to self-control. Even though combining the lifestyle questionnaire and the personality module would be of great interest, the sample size decreases dramatically (only approx. 400 respondents answer both), which leads to insignificant results.
is reported, which shows that 57% of the sample assess themselves as having strong monitoring ability. Figure 2 displays the relationship between monitoring ability and averages of the financial variables we consider. Although the correlation between monitoring and the different determinants of wealth is not as strong as the one of goal-setting ability, households who can better monitor their finances have higher net wealth. Particularly, the average wealth of those who strongly disagree with the monitoring statement is 27% lower than that of those who strongly agree. Average financial and real wealth are 35% and 21% lower respectively.
• Commitment: "I am an active person in carrying out the plans I set for myself."
This statement, as we have argued before, measures individual's ability to commit to earlier set goals. The ability to carry out pre-defined goals reflects individual's strength to resist immediate gratification or tempting distractions and thus to focus on long-term goals. Again, participants in the questionnaire rate their behavior on the same scale. Figure 1 reports the sample distribution of the commitment ability variable. We find that the median household somewhat agrees with the mentioned statement. Figure 2 displays a positive relationship between goalcommitment and averages of the financial variables. Specifically, on average households' total net wealth drops by approximately 61%, and real and financial wealth by 69% and 59%, respectively, if goal setting ability decreases from its highest to its lowest value.
Since the theory we employ states that self-control is not operative if either of the three ingredients fails, we construct our measure of self-control failure in the following manner. First, based on the questionnaire answers, we create a dummy variable for each ingredient of selfcontrol, which takes the value of one if the questionnaire respondent answers to the statement with somewhat disagree or strongly disagree(i or ii) and zero otherwise. 7 These dummy variables flag whether the household has or does not have goal-setting, monitoring, and commitment ability, respectively. Using these dummy variables for the individual self-control ingredients, we set up the measure of self-control failure as a dummy variable, which takes the value of one if the household fails to satisfy either one of the self-control criterion measures (the self-control 7 Note that, given the negative connotation of the statement determining goal-setting behavior, the dummy variable takes the value of one if the questionnaire correspondent answers to the statement with somewhat agree or strongly disagree(v or vi) and zero otherwise.
ingredients)
. In this case, we say, the household exhibits self-control failure.
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Clearly, the choice of the threshold for the definition of the ingredient dummies above is necessarily somewhat arbitrary. We avoided creating ingredient dummies depicting the extreme outcome only (strongly dis-/agree), since there are few respondents giving this answer for the monitoring and commitment question (2.29% and 2.88% of the sample respectively). In Section 6 we present some robustness checks for the case where we group the three dis-/agree answers together.
4 Econometric specification
Wealth and financial distress
We estimate the relationship between household net worth and self-control failure. An advantage of using HRS is that it provides us with accurate measures of household wealth, net of any liabilities. Furthermore, it allows us to distinguish between net financial and real wealth, thus enabling us to estimate the importance of self-control failure for each of the two wealth components individually. Net real wealth refers to the value of primary residence, various other forms of real estate, privately owned businesses and vehicles, all net of any outstanding loans that use these assets as collateral. Financial wealth includes amounts held in checking, savings or money market accounts and holdings in certificates of deposit, government savings bonds and T-bills, bonds, stocks, mutual funds and investment trusts, as well as any other savings. We further include the net value of IRA and Keogh accounts and subtract the value of any uncollateralized debt. All these variables are aggregated on the household level and missing values are imputed by RAND corporation. Given that the wealth variables are highly skewed we also normalize 8 An alternative approach would be to conduct factor analysis, which is the standard approach in personality psychology (see Almound et al., 2011, for a survey of the research in the intersection of personality psychology and economics). This approach aims at constructing one factor out of the questions used and it operates under the assumption that the questions are measuring the same underlying personality trait. In our setting, however, the three questions correspond to three different traits, which mirrors to the statistical results of the factor analysis we have conducted: the three questions retain a high level of "uniqueness" (above 80%), which indicates that the factor created is not valid. Principal Component Analysis yields similar results: there exists no component that captures enough variation of all three ingredient variables.
We further study whether self-control failure matters for the probability of a household falling in financial distress. This is not a priori clear, even if self-control failure affects households' net worth negatively. People tend to ration their consumption behavior when the risk of them facing financial distress is higher. Thus they are more likely to react in order to avoid such situation.
The Lifestyle Questionnaire of HRS provides us with the financial distress measure we use, through the following question:
• Financial distress: "How difficult is it for (you/your family) to meet monthly payments on (your/your family's) bills?"
Respondents are answering n a 1-to-5 scale, which ranges from not at all difficult to completely difficult. We construct our financial distress measure by crating a dummy variable that takes the value one when respondents answer very difficult and completely difficult, and zero otherwise. In Figure 3 we display the distribution of the original measure, using survey population weights.
Under our assumptions, 8.80% of the sample is facing financial distress. Gatherwood (2012) uses a similar question, which he also calls self-reported financial distress to measure over-indebtedness.
McCarthy (2011) uses the same definition with us.
Controls
In our analysis we control for a rich set of standard demographic and socioeconomic status characteristics, as well as for cognitive ability and health. All these variables are known to be wealth determinants and, simultaneously, are correlated to our self-control failure measure. In the subsections below, we give a detailed discussion of the controls included.
4.2.a Cognitive ability
Cognitive ability stands out as an important personal trait, as it is arguable that certain individuals may abstain from planning and monitoring just because they do not have the necessary skill for that. At the same time, lower cognitive ability can have a negative effect on wealth, through poor income generation and miss-management. Christelis et al. (2010) find that low-cognitive ability individuals are less likely to participate in the stock market and stress the point that, due to low cognition, these individuals face higher fixed participation costs. This means that the investment opportunity set of those households is more constrained than that of households with higher cognition, which results in lower wealth accumulation.
We measure cognitive ability using two questions from the cognition section of HRS (see Christelis et al., 2010 for measures using SHARE data). The first one is a memory indicator.
Respondents are told ten words and then they are immediately asked to list as many of them as they can remember. After that, they are asked a few other cognition questions and then, finally, they are asked to list the ten words again. The number of the words they manage to remember at the second time is recorded as "delayed memory" measure. The second variable we use measures numeracy. Respondents are asked to start from 100 and subtract 7 for five consecutive times. Our variable counts how many of these subtractions were correct. Table 1 contains the descriptive statistics of these (and the other) variables we use. The average household of our sample scores 4.5 out of 10 in the delayed memory test and 3.8 out of 5 in the numeracy test.
4.2.b Health status
Health status is another determinant of wealth that can correlate to our self-control measure.
Individuals with very poor health are probably (and sadly) less prone to make long term plans and find it harder to monitor their expenses. The relationship can also work in the opposite direction, since personality traits, including self-control can lead to better health outcomes and longevity. 10 On the other hand, health is an important factor for wealth accumulation, as it correlates positively with income and negatively with out-of-pocket medical expenses. The latter tend to be sizable for the aged sample that we have. To account for health status, we use a measure of self-reported health, where individuals rate their health from 1 to 5. For our sample, the mean self-assessed health score is 2.5. 
4.2.c Household income
Household income is an extremely important variable for wealth accumulation and the probability of financial distress. We also expect it to interact with self-control through at least two different channels. On the one hand, workers who exhibit self-control, and especially those who set goals and are active in reaching them, are expected to have more successful careers and reach higher levels of income, and therefore wealth, as a result. 11 On the other hand, households that face self-control failure and consume excessively as a result, may choose to increase their labor supply or seek better wages in order to avoid reducing their savings or borrow.These effects are distinct from the consumption-related channel that we explore in this paper.
To account for these effects, we include normalized income in our analysis. Furthermore, and in order to capture the non-linear way that accumulated wealth and current income are linked (see van Rooij et al., 2012), we further include its square and cube.
4.2.d Age
Age has a complicated, non-linear relationship to income and wealth, as it proxies for work experience, time spent accumulating wealth and occurrence of health expenditures. In particular, income is found to follow a hump-shaped age profile which peaks at mid-fifties for most people.
Furthermore, Ameriks et al. (2007) report that older people display more self-control than the young. This finding also points to the possibility that self-control and financial behavior interact through a learning mechanism. We think that this learning process is probably finished by the time people enter our sample, which is when they turn 50, but we still include age in our regressions. In order to account for the non-linearities, we additionally include age squared.
4.2.e Education
Educational attainment is a strong predictor of wealth and income. Educated people get better paid jobs and are more likely to receive bequests form their parents, who are more wealthy than average. Also, as Almlund et al. (2011) survey, traits related to self-control are related to better educational attainment. The educated exhibit more self-control, as successful studies require a certain level of self-discipline, planning and commitment. In our regressions we include three dummy variable for high-school graduates, people who have had some college education and, finally, college graduates. Our missing category are people who have less than a high-school degree.
4.2.f Other Controls
We finally include occupational status as a dummy that takes the value one if the person is not currently working, as well as variables containing race information and household composition.
All these have been found to be important factors for household wealth accumulation. Summary statistics of all these variables are also included in Table 1 .
Finally, we note that, and as usual for a survey of its kind, HRS contains some of its variables measured at an individual level (e.g. age and education) and others at a household level (e.g. In our empirical analysis, our approach the latter, since we believe that the financial respondent's self-control probably the strongest relationship to household wealth. In section 6, we present some robustness checks where we re-run our baseline regressions with our self-control measure aggregated on the household level.
Results

Self-control failure and net wealth
We model the relationship between self-control failure and net worth using an OLS regression with robust standard errors. Our specification is:
where i is the index for the households of our sample, Y i is normalized net worth, F i is our self-control failure measure and vector X includes the set of controls that have been presented in the previous section.
In the first column of Table 2 , we report the average marginal effects of our net worth regression.
12 Households which fail to exhibit self-control have disproportionately low wealth, with self-control failure being associated with a 0.75% decrease of the net worth of households.
The result is statistically significant at all conventional levels. As we have discussed, our controls include all the standard socioeconomic variables that are considered to be wealth determinants.
This implies that our results display a relationship between the two variables that exists over and above all those other factors. We further proceed to divide net worth to its net real and net financial wealth component and re-estimate our model. This time, in the case of the net real wealth regression, we additionally include net financial wealth in the regressors, and vice versa. The next columns of Table 2, display the results; we find a negative relationship between self-control failure and both measures of wealth, but only the relationship with financial wealth is statistically significant. Self-control failure is associated with a decrease of 0.79% of net financial wealth and the result is significant at the 1% level.
This difference in the significance of the relationship for the two wealth components points to the fact that impulsive consumption, which is the channel through which self-control failure affects wealth, is more likely to have an immediate impact on liquid holdings than on illiquid assets. Real wealth will only be implicitly affected, since increased consumption means that households accumulate less wealth and therefore find it harder to acquire real assets. These results 12 Throughout the paper, we report average marginal effects results for all our estimations, including for OLS regressions. This way, we keep our tables more compact with respect to the non-linear relationships of wealth to age and income (modeled as 2nd and 3rd order polynomials respectively) 14 are in line with those of Ameriks et al. (2007) , who find that self-control plays a significant role in determining non-retirement financial assets, which are considered to be more liquid compared to the retirement assets. For this class of assets, they find that self-control does not play a role.
Self-control failure across the wealth distribution
We extend our analysis by evaluating whether the relationship of self-control failure and household net worth remains strong across the entire wealth distribution. We estimate quantile regressions of our wealth measures using the same regressors as in the previous section. In Table 3 we present the coefficients of our self-control failure measure for the regressions of the three wealth variables, estimated at the 10%, 25%, 50%, 75% and 90% level of their distribution. Self-control failure has a negative relationship with household net worth across most of its distribution, the results being non-significant at the 10th quantile, significant at the 10% for the 25th quantile, at the 5% level for the 50th and 75th and at the 1% for the 90th. Results on net financial wealth range from non-significant at the 10th quantile to significant at the 1% level for the levels above the 50th quantile. The relationship is significant at the 10% level for the 25th quantile and at the 5% for the median. Finally, the results of net real wealth are non-significant for most of the distribution and only become significant at the 5% level for the 90th quantile of the distribution, that is the wealthiest tail.
Our results indicate that the relationship of self-control to net worth and net financial wealth is strong across a wide range of the wealth distribution. It also appears to be stronger at the right tail, where even the net real wealth relationship is becoming significant.
Self-control failure and financial distress
We model financial distress as a latent variable that is related to self-control failure through the following specification:
where, again, i is the index for the households of our sample, Y * i is financial distress as a latent variable, F i is our self-control failure measure and vector X includes the set of controls of the previous section, as well as normalized real and financial wealth. Our financial distress measure is a dummy variable and therefore we estimate the model using an probit regression.
In Table 4 we report the average marginal effects of self-control failure for the outcome of financial distress, adjusted using the survey population weights. For households whose selfcontrol fails, the probability of facing financial distress increases by 3.19%, which represents a 35.5% increase from the unconditional levels of 8.5%. The result is statistically significant at all conventional levels.
The findings suggest a strong positive relationship between the occurrence of self-control failure and the probability of facing financial distress. This highlights the importance of selfcontrol for extreme situations that go beyond standard wealth accumulation. Furthermore, the relationship exists over and above the effects of all the standard socioeconomic status variables we control for, including wealth itself.
The role of self-control ingredients
The self-control failure measure we use is in line with the theoretical psychology model that we employ. However, we need to exclude the possibility that one or more of the variables we use is actually redundant or, differently put, that our empirical results are driven by the relationship of wealth to only one or two of our ingredients. In addition, it is important, from an empirical perspective, to assess to what extent each of those three ingredients contributes to our results.
To test the relative importance of the three ingredients of self-control, we re-estimate our models, replacing the original measure with the three dummies that flag failure of the three ingredients, as defined in section 3. In Table 5 , we present the results for the wealth variables.
The levels of significance vary a lot for different wealth measures and different variables. Failure of standards has relationships to net worth and net real wealth, which are significant at the 5% and the 10% level respectively. Monitoring is significant at 1% for net financial wealth and at 10% for net worth. Finally, commitment failure is significantly associated with net worth at the 1% level and with the other two measures at the 10%. All the significant co-efficients are negative, in line with what theory would suggest. The results match the ones of the baseline specification, since the stronger relationships occur for net worth and net financial wealth, which have the strongest relationship to our self-control failure measure as well. On the other hand, net real wealth, whose relationship to self-control failure is non-significant in the baseline results, is only weakly related to the ingredient measures.
In Table 6 , we present the relationship between financial distress and the three ingredients.
Financial distress is not associated to standards failure, whereas the relationship to the other two variables is significant at the 1% level. All three relationships are positive.
The key takeaway from this analysis is that different ingredients of self-control can be more important than others for different settings, but they all contribute to our baseline results.
Therefore, our self-control failure measure is not only in line with Baumeister's theory, but it also consists of ingredients that are associated with household wealth and/or financial distress measures on a stand-alone basis.
Robustness checks
The channel that we emphasize, through which self-control can affect household wealth, is consumption. Households whose self-control fails consume more than what would be ex ante optimal.
A competing explanation could be that self-control and wealth are related through impulsive behaviour in investment decisions. According to this channel, people whose self-control fails are more prone to over-trading, which in turn is related to higher transaction costs and lower wealth accumulation. In order to account for this possibility, we re-estimate our regressions for the sub-sample of non-stockholders. In Tables 7 and 8 , we report the findings, which indicate that the results do not change. Whatever effect over-trading might have on observed wealth levels and financial distress, it is not overshadowing our results.
To further check the robustness of our findings, we use an alternative definition for the measure of our self-control failure ingredients and, therefore, for the self-control failure measure itself.
Instead of indexing failure of goal-setting when the original variable takes the values "strongly agree" and "somewhat agree", we use "slightly agree" as well. Likewise, for monitoring and commitment failure we use "slightly disagree" on top of the "somewhat disagree" and "strongly disagree" outcomes. In Table 9 , we see that the results for net worth are again statistically strong, and so are the ones for financial wealth.Furthermore, our coefficient in the case of the net real wealth regression becomes significant at the 5% level. Its magnitude is approximately half the one of the financial wealth regression (-0.314 instead of -0.621). In Table 10 we report the average marginal effects for the case of financial distress. Self-control failure is still positively associated with increased probability of facing financial distress, with the coefficients being significant at the 1% level.
We additionally test to what extent our results are sensitive to the fact that we only use the individual level responses of the financial respondent. We aggregate the responses of the two spouses/partners, where applicable, as follows: we take the age of the household to be the mean of the two. For cognitive ability measures and education, we take the maximum attainment. We also use the maximum of the scores for the financial distress variable. Our basic financial literacy dummy takes the value 1 if either of the two answers correctly. Also, our race dummies (black and Hispanic) take the value 1 if either of the two belongs to it and the variable for being out of work is 1 if either of the two does not work. For self-reported health, we use the minimum of the two instead. Regarding the measures of our self-control ingredients, we use the maximum score for the planning variable and the minimum one for monitoring and commitment to change.
In Table 11 we report our findings; our estimates are very similar to the ones of the baseline results. Re-estimating the financial distress specification with these data (not reported in the paper) gives exactly the same picture.
We also experiment by including a measure of basic financial literacy in our specification.
Basic financial literacy is defined as the ability of households to grasp rather basic financial concepts like interest compounding. We exploit a question that asks respondents to give the amount they would receive if they where to invest 200 US dollars for two years in an account that offered them 20% per annum. We construct a dummy for those respondents that gave the right answer and find that 14.3% of our sample do. Van Rooij et al. (2012) use an extended measure that includes our interest compounding measure and a measure of numeracy, similar to the one used in the cognitive abilities section. The problem with this variable is that it 19% of our sample do not answer it and this leads to selection bias of our sample towards the rich.
Inclusion of this variable does not change our baseline results much (full tables available upon request) and its coefficient is never significant for any of our specifications.
Despite all the checks we have conducted, we acknowledge that our analysis can be open to the consequences of potential reverse causality. Still, we believe that these concerns are alleviated by the fact that our goals and our commitment variable are not referring to financial behavior. They are therefore more likely to depict broader individual behavior than specific financial planning or commitment to financial goals. This broader behavior, which could include also cases like planning to lose weight and sticking to a decided diet, are less likely to be affected by changes in wealth. This criticism remains however for our monitoring measure.
Concluding remarks
The relationship between self-control and households' wealth has been discussed widely in the literature: those households, that exhibit high levels of self-control strength have higher wealth accumulation. In this paper we have defined a measure of self-control failure by employing a theory from psychology, proposed by Baumeister and co-authors (1996, 2002) , which suggests that three factors -goal-setting, monitoring, and commitment -play an important role in determining self-control strength. Based on this definition of self-control, we measure self-control failure in the HRS to examine if it matters for household wealth outcomes, particularly net wealth (overall, real, and financial) and for households facing situations of financial distress. In summary,
we find that self-control failure is strongly associated with households' finances measured in a population-wide representative survey. Specifically, we find that self-control failure is negatively correlated with both overall household net worth and net financial wealth. The relationship to net real wealth is not significant, which is in line with the idea that compulsive consumption is financed through financial resources, rather than through real assets.
Furthermore, using quantile regressions, we confirm that the relationship between self-control failure and wealth outcomes is strong for a wide range of the wealth distribution, and it becomes more significant for wealthier households. A more detailed analysis also shows that all the individual components that cause self-control to fail quantitatively contribute to these results.
Finally, we find a strong positive relationship between the occurrence of self-control failure and the probability of facing financial distress.
We believe that measuring self-control (failure) by decomposing it to a set of ingredients emphasizes that it should not be taken for granted but is amenable, at least in part, to manipulation through appropriate financial literacy and related initiatives. In any case, it provides 19 additional justification for existing policies: Financial education is important, not only because learning how to plan is necessary to quantify the goals of the household, but also because a household with a plan is less likely to act impulsively. Likewise, providing adequate and readable financial information is important, not only for misinformed households to avoid mistakes, but also because an informed household exhibits more self-control. Finally, devices like automated transfers to savings accounts are not only simplifying the execution of a decision, but also represent a valuable tool for households to commit to their plans, against their impulses. Self-control assistance can also be a convincing argument for households to participate in financial education programs and to make use of monitoring services and commitment devices. It is a fairly easily understood concept and one that, arguably, people can relate to. We run OLS with robust S.E. and the coefficients can be interpreted as the average marginal effects of self control failure. For the real wealth regression we include financial wealth as an explanatory variable, and vice versa. p-values in parentheses: * p < 0.1, ** p < 0.05, *** p < 0.01 We run quantile regressions with robust S.E. using all the controls included in our baseline specification. The results for controls have been suppressed. p-values in parentheses: * p < 0.1, ** p < 0.05, *** p < 0.01 We run Probit with robust S.E. and report the average marginal effects for the outcome of financial distress. Self-control failure is associated with a increase of the probability of finding it very difficult to pay bills. p-values in parentheses: * p < 0.1, ** p < 0.05, *** p < 0.01 We run OLS with robust S.E. and report the average marginal effects of the self control ingredients. For the real wealth regression we include financial wealth as an explanatory variable, and vice versa. p-values in parentheses: * p < 0.1, ** p < 0.05, *** p < 0.01 We run Probit with robust S.E. and report the average marginal effects for the outcome of financial distress. Self-control failure is associated with a increase of the probability of finding it very difficult to pay bills. p-values in parentheses: * p < 0.1, ** p < 0.05, *** p < 0.01 We run OLS with robust S.E. and the coefficients can be interpreted as the average marginal effects of self control failure. For the real wealth regression we include financial wealth as an explanatory variable, and vice versa. p-values in parentheses: * p < 0.1, ** p < 0.05, *** p < 0.01 We run OLS with robust S.E. and the coefficients can be interpreted as the average marginal effects of self control failure. For the real wealth regression we include financial wealth as an explanatory variable, and vice versa. p-values in parentheses: * p < 0.1, ** p < 0.05, *** p < 0.01 We run Probit with robust S.E. and report the average marginal effects for the outcome of financial distress. Self-control failure is associated with a increase of the probability of finding it very difficult to pay bills. p-values in parentheses: * p < 0.1, ** p < 0.05, *** p < 0.01 We run OLS with robust S.E. and the coefficients can be interpreted as the average marginal effects of self control failure. Compared to the baseline specification, we aggregate the self-control failure measure and the demographic data of the household, instead of using the financial respondent's only. The variables include race, education, age, working status, cognitive abilities and health. For the real wealth regression we include financial wealth as an explanatory variable, and vice versa. p-values in parentheses: * p < 0.1, ** p < 0.05, *** p < 0.01
